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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed have been fully considered but they are not 
persuasive. Applicant alleges that the Mostafavi reference does not describe nor 
suggest a computer configured to calculate a phase of each generated image based on 
an average of phases of a respective plurality of points associated with each of the 
generated images. However, the examiner disagrees with applicant's assertions. 

In step 3, the Average delta phase is calculated as the sum of the phase 
differences for all images within the cycle. The phase difference from the target phase 
should be within a phase tolerance. If there are two adjacent images, which are within 
the tolerance then the closest to the target phase is selected. In step 1 , the time stamp 
is the validated point for each "time bins" scan. 

Grouping all time bin scans with the same phase number and spatial location "Z". 

Therefore, Mostafavi, teaches the step to calculate a phase of each generated 
image based on an average of phases of a respective plurality of points associated with 
each of the generated images (see steps below). 
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* - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1, 6, 7, 11, 16, 17, 21, 22 and 24 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Okerlund et al. (US 6,526,117) in view of Mostafavi 
"Overview of Post-Processing Algorithm to Create Volumetric Motion 
sequences". 

With respect to claims 1 , 6 and 7, Okerlund et al. in view of Mostafavi teach all 
the structures as set forth below. The method for retrospective internal gating, 
comprising: scanning a patient to obtain projection data; generating images from the 
projection data; generating a signal representing information regarding a physiological 
cycle of an object within the patient; specifying at least one target phase based on 
which the images can be sorted; and sorting the images based on the target phase 
within a cycle of motion of the object to generate at least one series of images, 
validating the motion of the object by checking at least one of: whether each cycle of the 
motion of the object is within a percentage of an average cycle of the motion of the 
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object; and whether an amplitude of each cycle of the motion of the object is within a 
percentage of an average amplitude of the motion of the object, associating a plurality 
of points of the physiological cycle with each of the generated images, and calculating a 
phase of each of the generated images based on an average of phases of a respective 
plurality of points associated with each of the generated images, would be inherently 
met by the disclosure. 

With respect to claims 11, 16, 1 7, 21 , 22, and 24, Okerlund et al. in view of 
Mostafavi disclose a CT system and a method for imaging a moving object within a 
patient (see abstract), the system comprising: a scanner configured to acquire 
projection data of the patient; an image reconstructor (68) configured to generate 
images corresponding to the projection data; and a controller (52) configured to receive 
a signal representing information regarding a motion of the object; enable a user (65) to 
specify at least one target phase (col. 1 1 , lines 45-60); and sort the images (see Figures 
2 and 4) based on the target phase within a cycle of the motion of the object to generate 
at least one series of images (see abstract) , the controller is further configured to 
validate the motion of the object by checking at least one of: whether each cycle of the 
motion of the object is within a percentage of an average cycle of the motion of the 
object (col. 3, lines 49-61 ), and whether an amplitude of each cycle of the motion of the 
object is within a percentage of an average amplitude of the motion of the object (col. 3, 
lines 49-61) and computes phases of the images (col. 10, lines 31-47), a computer- 
readable medium (60, 66) encoded with a program configured to instruct the system 
with the steps mentioned above. Okerlund et al. does not specifically teach the step of 
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calculating a phase of each of the generated images based on an average of phases of 
a respective plurality of points associated with each of the generated images. 

However, in the same field of endeavor Mostafavi teaches a method for post- 
processing respiration motion data that uses the step of calculating a phase of each of 
the generated images based on an average of phases of a respective plurality of points 
associated with each of the generated image (see document, page 1, steps 1-7). 

Based on the above observations, for a person of ordinary skill in the art 
modifying the method disclosed by Okerlund et al., with the above discussed 
enhancements would have been considered obvious because such modifications would 
have a great effect upon image quality by improving spatial resolution of images of 
moving anatomy. 

Claims 2-5, 8, 12-15, 18, 23, and 25 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Okerlund et al. (US 6,526,117) in view of Mostafavi 
"Overview of Post-Processing Algorithm to Create Volumetric Motion sequences" 
and Kaufman et al. (US 7,006,862), in further view of Heuscher et al. (US 
2003/0007593) 

In reference to claims 2-4, 12-14, 23, and 25, Okerlund et al. in view of Mostafavi 
teaches all the limitations of the claimed subject matter except for mentioning 
specifically the steps of selecting a series of images from the at least one series of 
images, the selected series of images displaying a least amount of tissue motion and 
selecting one image in each group, the image having a phase that lies within a target 
phase and a phase tolerance. 
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Concerning claims 5, 8, 15, and 18, Okerlund et al. in view of Mostafavi, does not 
disclose for each series of images to determine a start scan time, a mid scan time, and 
an end scan time for each of the images; determining a mid scan sample point for each 
of the images; determining for each of the images additional sample points 
symmetrically located around the mid scan sample point; and computing a phase of 
each of the images by performing one of: averaging phases of the mid scan sample 
point and of at least one of the additional sample points; and averaging phases of at 
least one of the additional sample points. 

However, the steps of selecting a series of images from the at least one series of 
images, the selected series of images displaying a least amount of tissue motion and 
selecting one image in each group, the image having a phase that lies within a target 
phase and a phase tolerance, and is near to a middle of an acquisition period of a scan 
of the patient, determining a start scan time, a mid scan time, and an end scan time for 
each of the images; determining a mid scan sample point for each of the images; 
determining, for each of the images, additional sample points symmetrically located 
around the mid scan sample point; and computing a phase of each of the images by 
performing one of: averaging phases of the mid scan sample point and of at least one of 
the additional sample points; and averaging phases of at least one of the additional 
sample points are conventional in the art by the teachings of Kaufman et al. and 
Heuscher et al. 

The Kaufman et al. patent teaches the steps of selecting a series of images from 
the at least one series of images, the selected series of images displaying a least 
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amount of tissue motion and selecting one image in each group, the image having a 
phase that lies within a target phase and a phase tolerance (see Figure 17). 

Moreover, the Heuscher et al. patent teaches the steps of that each series of 
images, determining a start scan time, a mid scan time, and an end scan time for each 
of the images; determining a mid scan sample point for each of the images; 
determining, for each of the images, additional sample points symmetrically located 
around the mid scan sample point; and computing a phase of each of the images by 
performing one of: averaging phases of the mid scan sample point and of at least one of 
the additional sample points; and averaging phases of at least one of the additional 
sample points in Figures 2 and 4. 

Based on the above observations, for a person of ordinary skill in the art 
modifying the method disclosed by Okerlund et al., with the above discussed 
enhancements would have been considered obvious because such modifications would 
have a great effect upon image quality by improving spatial resolution of images of 
moving anatomy. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN F. RAMIREZ whose telephone number is 
(571)272-8685. The examiner can normally be reached on (Mon-Fri) 7:00 - 3:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571) 272-4956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BRIAN CASLER/ 

Supervisory Patent Examiner, Art 

Unit 3737 

/J. F. RJ 
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